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DETAILED ACTION 
Status of Claims 

1 . Amendment filed 01/09/2008 is acl<nowledged. Claims 37,42,46 are canceled. 
Claims 34-36,38-41,43-45,47-73 are pending. 

2. Applicant's arguments have been fully considered and were deemed persuasive- 

in-part. The following rejections and/or objections are either reiterated or newly applied. 
They constitute the complete set presently being applied to the instant application. 

Claim Rejections - 35 USC § 112, second paragrapli. 

3. The rejection of claims 37,42 under 35 U.S.C.112, second paragraph is 
withdrawn in view of cancellation of the claims. 

Claim Rejections - 35 USC § 112(Written Description) 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tlie invention, and of tlie manner and process of 
malting and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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4. The "new matter" rejection of claims 35,37,41 -47,49,55,58-60,63,66,66,73 under 
35 U.S.C. 112, first paragraph, is withdrawn in view of applicant's argument. Although 
Examiner disagrees that specification p. 17 and p. 18 cited by applicant provide support 
for the claimed subject matter (these sections of the specification describe use of 
different products, conjugates of molecular effector ligands, and PNA derivatives that 
form triple helices with dsDNA, respectively). Examiner acknowledges that p. 36 
indeed describes use of peptide nucleic acids for therapeutic use thus providing support 
for "biological response". 



The following rejections are re-applied as the only objection of applicant was that 
the Office action had not been approved by the Technology Center Director. 



Claim Rejections - 35 USC § 112, first paragrapti (enablement). 

The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a whtten description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 34-36,38-41,43-45,47-73 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for extra-cellular 
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administration of tlie oligomers from the broad genus of a "polyamide nucleic acid 
oligomer containing neutral amide backbone linkages", does not reasonably provide 
enablement for in vivo extracellular administration that produces an intracellular 
biological response (such as modulation of protein expression). The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to use the invention commensurate in scope with these claims. 



Specification describes inhibition of transcription by peptide nucleic acids (PNAs) 
in vitro (Example 68), and inhibition of expression of E2 mRNA of papillomavirus in vitro. 
There are no examples of in vivo administration as claimed and of effect thereof. 



The assertion of the alleged in vivo effect stems from observation that the 

oligomers used in the method 

...are able to recognize duplex DNA by displacing one strand, thereby presumably generating a 
double helix with the other one. Reagents which recognize 17-18 bases are of particular interest 
since this is the length of unique sequences in the human genome. The compounds of the invention 
also should be able to form triple helices with dsDNA. 

Whereas the improved binding of the compounds of the invention should render them efficient as 
antisense agents, it is expected that an extended range of related reagents may cause strand 
displacement, now that this surprising and unexpected new behavior of dsDNA has been 
discovered. 

Paragraphs [0056]-[0057]. 

Based on this alleged (emphasis added in the quotation above) effect, 

specification states that the method is applicable to in vivo treatment: 

[0058] Thus, in one aspect, the present invention provides methods for inhibiting the expression of 
particular genes in the cells of an organism, comprising administering to said organism a reagent as 
defined above which binds specifically to sequences of said genes. 

[0059] Further, the invention provides methods for inhibiting transcription and/or replication of 
particular genes or for inducing degradation of particular regions of double stranded DNA in cells of 
an organism by administering to said organism a reagent as defined above. 
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However, there is no demonstration that PNAs administered in vivo will be 
capable to exert the same effect as observed in vitro cell-free environment. Nor there is 
a guidance of the dosages and regimes that would enable PNAs to get across cell 
membranes under in vivo conditions and exert their effect on the complementary 
nucleic acids. 



Contrary, Ganesh et al. (review reference, one of the authors of which, P. 
Nielsen, is applicant of this invention) teach that although peptide nucleic acids are 
known since beginning of 90-s (i.e., time of filing the priority application of this 
application), 

some, but surely not all, of the promises expected from this molecule has materialized. Most 
success, has been achieved within diagnostic use of PNA oligomers in hybridization and PCR. The 
development of PNA oligomers into gene therapeutic drugs is still in its infancy, (p. 931) 

Ganesh et al acknowledge that progress in the use PNAs as therapeutic drugs - in 
particular concerning cellular delivery - has been made only within the past couple 
of years (and refers to publications of years 1999-2000). 



The same is discussed in the Background Section of US 6,472,209 (i.e., the patent 
against which the interference is being provoked): 



The success of an oligonucleotide analog as an antigene or antisense agent requires that the 
oligonucleotide be taken up by cells in reasonable quantities such that the oligonucleotide reaches 
its target at a sufficient concentration. PNA oligomers, however, have low phospholipid membrane 
permeability (Wittung et al., FEBS Letters 365:27-29 (1995)) and have been reported to be taken up 
by cells very poorly (Hanvey et al.. Science 258:1481-1485 (1992); Nielsen et al., Bioconjugate 
Chem. 5:3-7 (1994); Bonham et a!., Nucleic Acids Res. 23:1197-1203 (1995); Gray et al., Biochem. 
Pharmacol. 48:1465-1476 (1997)), which would appear to limit their potential uses in antigene and 
antisense approaches. 
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In addition, Sumnnerton (US 51420467), while acknowledging that nucleic acid 
analogs with uncharged backbones "have a potential" for enhanced rate of passage 
across cell membranes, expresses concern that 

There are, however, a variety of problems inherent in the structures of uncharged polynucleotide 
analogs of the type mentioned above. The structures are unstable in aqueous solution; do not allow 
assembly of different subunits in a defined order; and/or, the base-pairing moieties are not properly 
spaced for efficient binding to a target sequence. Further, molecular modeling studies carried out in 
support of the present invention indicate that in some structures the base-pairing moieties are linked too 
closely to the backbone to allow effective binding of the base-pairing moieties to contiguous bases of a 
complementary polynucleotide, while in other structures, there are excessive degrees of freedom for the 
base-pairing moieties, permitting undesired pairing of the moieties with noncomplementary (in the 
Watson/Crick sense) bases of a polynucleotide. 

In view of the above, it is the Examiners position that with the insufficient guidance 
and working examples and in view of unpredictability and the state of art, one skilled in 
the art at the time the invention was made could not make and/or use the invention with 
the claimed breadth without an undue amount of experimentation. The skilled 
practitioner would first turn to the instant specification for guidance in practicing the full 
scope of the claimed method, however the specification only provides guidance to 
limited in vitro applications.. As such the practitioner would turn to the prior art for such 
guidance, however the prior art, at the time the invention was made, also lacked 
knowledge on how to produce in vivo effect on intracellular nucleic acid targets by 
extracellular administering PNAs. Finally, said practitioner would turn to trial and error 
experimentation to discover conditions of an in vivo administration without guidance 
from the specification or the prior art. Such represents undue experimentation. 
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Further, with respect to claims 38,43,53,61,70 drawn to "modification" of 
polypeptide expression, while specification provides support for inhibition of protein 
expression, it does not provide support for any other modification (e.g., stimulation) of 
polypeptide expression. 



Claim Rejections - 35 USC § 102. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 



6. Claims 34-36,41,48-51,58,59,65-68 are rejected under 35 U.S.C. 102(e) as 
anticipated by Summerton et a! (US 5,142,047) 

The instant claims are drawn to methods of treatment by in vivo administration of 
a polyamide nucleic acid oligomer containing neutral amide backbone linkages which is 
complementary to a target nucleic acid, under conditions wherein said oligomer 
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engenders a biological response associated witli said target. The claims specify that the 
administration is "extracellular". Claims 34-36,38-41,43-47 are directed to method of 
"treating living cells", whereas methods of claims 48-73 are directed to methods 
"comprising administering" said oligomer. Further, claims are directed to treating either 
cells, or mammals or organism (claims 34-36,38-40, claims 41 -45,47, 58-64, and 
claims 65-73, respectively). 

As the claims are directed either to extracellular administering in vivo or to 
treatment comprised of administering in vivo, it is Examiner's position that any reference 
teaching in vivo administration of oligomer as claimed will read on "extracellular 
administering in vivo" or on "treatment comprised of administering in vivo". As for the 
limitation "administering under conditions wherein said oligomer engenders a biological 
response associated with said target", again, it is Examiner's position that any reference 
teaching in vivo administration of oligomer as claimed (i.e., oligomer which is 
complementary to a target nucleic acid) is read as administering under conditions 
wherein said oligomer engenders a biological response associated with target nucleic 
acid to which the applied oligomer is complementary. 

As such the following reference is considered to read on the invention as 
claimed. 

Summerton et al (US 5,142,047)^ teach therapeutic administration of polymer 
composition effective to bind to a single-stranded polynucleotide containing a 
preselected target sequence of bases. See Abstract. The composition is composed of 
linked-subunit heteromeric polymer molecules, such as polymer comprised of subunits 



^ Exemplary reference of multiple patents of the same applicant 
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"B" and connected by amide bacl<bone linkages. A part of the polymer structure, for two 
moieties "B", oligomer B-B, is exemplified in col. 5: 



wherein, for Y=0, the formula demonstrates an "oligomer containing neutral amide 
backbone linkage", and is a part of "polyamide nucleic acid oligomer" which contains 
"neutral amide backbone linkages". 

The reference addresses use of the polymer composition for inhibiting biological 
activity of a single-stranded polynucleotide (col. 7, lines 45-47), disease-specific mRNA 
in particular (paragraph bridging columns 16-17). As the polymers of Summerton are 
binding compounds having desired binding activity to selected target sequence (col. 5, 
lines 1-7, and col. 16, bottom), and a target sequence is a single-stranded 
polynucleotide (col. 4, bottom), the oligomers of 5,142,047 read on oligomers 
administered as per the instant invention. 

With respect to claims 35,49,66 directed to detecting biological response, as 
argued by applicant, disclosure of use to bind in vivo binding to target polynucleotides 
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inherently teacli monitoring tlie organism and detecting a biological response (response 
of 01/09/2008, p. 8, last full paragraph). 

With respect to claims 51,59,68 specifying that the administered oligomer has 
sequence specificity to nucleic acid that regulates the expression or encodes a 
polypeptide, the reference teaches that the oligomers are complementary to single- 
stranded polynucleotides (col. 7, lines 45-47), disease-specific mRNA in particular 
(paragraph bridging columns 16-17) or genes (col. 17, line 53). 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Borin whose telephone number is (571) 272- 
0713. The examiner can normally be reached on 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie Moran can be reached on (571 ) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-fre)e). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael Borin, Ph.D./ 
Primary Examiner, Art Unit 1631 



/Christopher S. F. Low/ 

Acting Director of Technology Center 1600 



